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Title: 

SEMICONDUCTOR SUBSTRATE, IVIETHOD OF IVIANUFACTUR1NG THE 
SAME, POWER CONVERTER AND ROTARY MACHINE 

Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor substrate whose crystallinity 
and flatness are sufficient, whose yield is high and whose high breakdown strength is 
realized. SOLUTION: The semiconductor substrate is constituted of a first Si iayer 9-1 
composed mainly of Si, an SiGe iayer 9-4, and a second Si iayer 9-3 which is interposed 
and installed between the Ss iayer 9-1 and the SsGe iayer 9-4 and which covers a part as a 

surface iayer part 9-2 on the Si layer 9-1 and containing impurities, The Si iayer 9-3 
prevents deterioration of the flatness of the surface iayer as the SiGe iayer 9-4 in such a 
way that the SiGe mixed crystal structure of the SiGe iayer 9-4 is moved away from the 
impurity layer 9-2 on the Si iayer 9-1. When the deterioration of the fiatness is prevented, 
the breakdown strength of the semiconductor substrate is enhanced when used in an 
electronic device, and the yield of the semiconductor substrate is enhanced. 
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iJll 04tWLTffM$ix, ^-.XfEffil 0 7(i;S i 

Geh5>yX^tJ,^fa ft» ^ * - 7 1- 5 V 

T# „ S i h^yi^tft^T, J^b&fajlgfc&o 
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-1 0 0 0° Cti££§ft§ 0 Z<7)£o%mifc£Z>S 

iisios mmmmz . M±m+ftmmx$> s . 
i^io^jtgffetio. s issi oscnfmcmmt 
mmtm^tih. l-cdxo^&m^ mmmmt<om 
t. siStio 8fcj£K£iirtiBfi&& I ift£3ii*. a 

lKrj£imKii. 6 0 0-8 0 0° CT*5„ )S 

B^fci^$ftfc«£#i£l 0 9fcJK^^#^' 

JKI^Tti: 9#Trrs. JE&SSftfcS i GeM^MJf 
(4. JSm^fc^X^ffi^tJ: 0tl«ftS o S i G 



[0 006] h^y^^^attt^t^^D^^i 

ffM£ft£S i GeJlCT|^'-S:<T±BT- 
ft 5 it *«£ft£ „ S i GeJlt^ftt-S^Kti. 

hyyisxfizmtLnmmzLtiwmt^t), h?y 

it(i. fiXS^jDXftJKh^gSO^ft^JSHt* 
So ftfM«iStJ;l.s i Geffi&ffM-r^&ao 

e««4. efitttfitt^twiiot. fefttt 
tTStttm^sjgHtLT, 2-?<vvmmt>tix 

[0007] K«^f4. S i Gelt ^^TffiT*l= 

s i m&t x\ %K^m^%mmMzw£h ztiz 

mm LX%^fh „ SiGeKiGe SK^±SAtff o 
T^-^r^^/Wvt-S^-C". S i G olR/S i J£K 

if. laakv^itsAjafevs iGeKtits. ; 

fcS i Ge^{4#^FfiMt^oTNlB?Tt¥±att^-b^ 

Ete*:* . rXP(5^^4&«iM-ri» G e ifttH&fr fcJRJI 
^ftt LT . B e a n^(C=t 0 -f-^MS*^'A P pl ied 
PhysicsLetters (7)1989^54^92 SHtfgSS 

xmem^wmz. \m± Lxmmxhhmmz 
hh.mix zwvnz-t h tzMzmfi ztix^h s&mmm. 
mwmcomnu±. %±mmvmxfoh, 
wmomibix. mm. mm. y^m, m®^ 
x o tcTmwmmimm tt>tix^&. ^ms w& 
mm. jmmizmmmwm&itimzm 
mmmmtt^biiim^zmm&mmmimzx o 
ftfrtix v^, Kmrn f ^f^J t l t , rc am 
^fiT^T, -rtmmvxhh, 
[ooos] i . w&ftvmwm 

2.7 5° CC0NH 4 OH. H 2 0 2 . H 2 OCOM^ 
?g (it*: 1:2:7) ^ti^^filfS . 

3. M»W 

4. Mfi«l%7-yKtS^iSift-|> 0 

5 . »4Ha<?)E*fo|ca^ 

6. ^fflCOHC 1 . H 2 0 2 , H 2 OO^iWif (it 
m: 1 : 2 : 7) ^t^^Sil^S, 

7. a^c0jB*fi*ift^ 

8. m&coi%y>vwuzmfi-im-t&„ 

9 . Sc^«@tfi*a^ 

10. m&cou 2 S0 4 . H 2 o 2 . h 2 o<?Da^|?S 
(Jt*: 1 : 2 : 7) *£$lftl3J3mt& . 



Patent provided by Sughrue Bliion, PLLC - http://www.siighrae.com 



(4) m2 003-69008 ( P 2 0 0 3 — 6@BI A ) 



1 1 . m^mmmom 

12. mmmm 
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2.7 5° C«NH 4 OH, H 2 0 2 . H 2 0O?M^ 
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6 t. GeH 4 fc^jTTJfi. ^fl-Wlfc, 2X10-4 
Torrh, 4X10-5Torrt ttS5g£il& . d 
cOXd &J±* fc iBJ&O^ffrOTC , S i 2 H 6 fc G e H 
4 fc^TfE^J^^JEGLT. 07 (d) fc^SftS 
±■51=. S iGell 2^TfJlS iMl l«±ffit*I 

[003 1 ] S i 2 H 6 adsorption: 
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Ge H 4 adsorption: 
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( adsorbed ) 
Hdesorption: 

2H (adsorbed) -^H 2 (gas) 
[0032]Si 2 H 6 fcGeH 4 W8&tfX0m*& 

m&i oftTh&mot. siGeii 2 commit mh 

2000AT£>'9. S iGell 2 COjgfyCT) G e WS.it 

wh5%x*$>&, zmmtGemmz, ^mzxm 
{&tmmxmtm£.i-immmizA'?x^\ mm 

%x% *> , ^awt+^-c* s mm&% $>tix^x. 
m^mizxmmmm^mmzwMztix^^ 

s. 

[ 0 0 3 3 ] 07 ( d ) iZ^illX 0 fc. Si £&6 
^±ffiM£^fcTl^S^«iu StJlS iflRl 1 

M»^*eii3&^ftt^^c7)t", ass i hi 1 1 s i g 

ell 2fci»lXP!(ifi4LTl^ 0 »«S iMl 
1 tmm $ W(C SiGeI12A5SiSI6 fcE£fc 

^SJi 1 c m2 i3St^HK+77«OKHTffiai§fL 

[0034] : mm^m 1-12 «lt«f 

T&S. ^tfOf^S iS«6WSlt<7)|S5gi±, ISSfiMl 
fcRtTftS. S i 2 H 2 ^'2X 1 0- 4 To r r(7)j± 

iixwAztiz>,m. nmmi tmtx$>z>ti\ mmm 

2<7)S i 2 H 2 <7)«A«B#r B 1(±, 1 0#-3^iSHT" 

^^KiS^iSf^iSWJis ill in® 

mt. so-9ooA<?)ia , c^k-ts. 

[0035] ^M^#xcD«A^frfc ^««A 

B^felfc S i S*6«J«^ftf±, MftM 1 «^ix(c 
RtT-fe-S. mm&\2c0S iGell 2«JKif(±2 0 0 

OAT*^ ^tL^Gejaitiie^i-r-^D. HSfcMlO 

^WMiffcGe^i, 

s m±L t «)i^Pto«t-i> *ff «iEH iz.it x \ ^ 
mas iMi lvm&tfsox^ffiizfofin^ m 
^mwmw fc &bti h mMxmtm± i . m^~~m+ 
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§11 1 com^n ooAPikz-htiii. wmmn o 

0 0 m/ c m 2 HTCSSfi ± < fefut . 

[oo36]siji(si mmmmmm9- 3 

tf ) fc S i GeMttOif^filii^ffl^Jtffiffiii;. x,,f- 

ft. J€t. !M§£^t^MTi5t#£ft, ^Wgt^t 
8^WJITSS3ft& U\ S i Ge 

mm^M y m am-. Na, ki ^-^y^A 

U HK. fg^£ftTGe0 2 i&CRffiBjfc LT£t£„ 

[ 0 0 3 7 ] y Wt*3Sffi(4. 3 £Kf»r#* 
fl«f 4 , 7|c*T"ftii § ft & . 7-7 flak*»fc i&iJfclf 

^?flScoffil£?Mi4, AJPRKBii: , >vf h'P#- 
nmSJSOTJJST^tSlWtlKtiS i 0 2 Ge 

«tGeo 2 wats^. mkm'mzxmmiz 

ft&t&Ge&TimftL'Z&SlLZtl&GeOz (4. M 

wwmimm. *mmm-&t&zMi&\\ mm 

iz&j&1-& s i IMBBrti^FSSttt* 0 . 

[0 0 38] 08 {4, S i Ge h 7 >v.X ^ft/Iff jf 
St^LT^S. n + S iSS2 lcO*fflfItCn- S i jf 
2 2 ftT US. n - S i « 2 2 cOiSffiflt p - 

SiGeI2 3*«M$<ltl^. p-SiGe/123 
fJaiCn ^ S iJf24*«^ftTV>| ) , n+ Si 
if 2 4 (4 . x > y f- y 7' t i 9 AM t £ ftT V > £ . 
*M$ftTffM£ft£n + S igg«2 5«*lffi(CX = 
7^I?WHJ. K9£"3n + Si)lS«2 
5 ^Tp — Si Gejf 2 3 OffiftMC^-X^ffi 2 6 
ni^TOi, n+ Si3£R2 1 
^KffliitffM^ft^^ 

[ 0 0 3 9 ] 0 9 f4 . MOSFE T^SK^tBff mT 

mmmt. o sfe T^mmmmmzit^ 

l:j:SSiGel23 «4. S i JB^JB gUrS^ftfeSW 9 - 
3*%M£ftTV^ 0 p-S i Gejf 2 3^HffilIt¥ 



JtM»J<£ft£^«4. SiJf^^M«JW9- 
314. n- S iJ!22fcp-S i G e if 2 3 ^tffM 

$ft^ 0 wmmmt. mm. mm, ^mmcox 
dttitmzmi^tittVK z<7)£o%h7>=JA?zm 

[0040] 

iwnm^ ^wmz^h^m^mm. rv. 

L. m?£ *) £H< LTK«a*T:JX h ^ffiMft 

l . m^^M^mm^zmm-h t\ t 

s. 

[01] 01(4. *?£^£J:S¥#tt^£iS^Si! 

[02] 02 (4. ^HetiS^frM^^ffi^^ 
£7S«ffi0T*l,» 

[03 ] 03 ( a ) , ( b ) J4. &%mih.*m<om 

[04] 04(4. m&itm^tikX'fo&, 
[0 5 ] 0 5 14. mco&mmt:7Fct$k?h h . 

[06] 0614, Efcffi^tJJt«&^£"r&*. 
[07] 07 (a) , (b) , (c) , (d) (4, 

mz £ h ^mmmr>^n^(r>mwwm.(r>mm: % 
ft^ftt;^-rjEffl0-cS)£ . 

[08] 08(4. *»4^¥iftM^ffl^/-^7 
[09] 09(4. %&<nYJV t J*9*T$*Wffi2Kh 

h. 

[01 0] 01 0(4. ^coimhyy'JX^^i-m 

[01 1 ] 01 1 {4. ^mmws^m^^mm 

l-jr^W#l 

6---S imu 

9- 1-ffSl S ijf 

9-3-^2 S iif 
9-4-S i Gejf 
1 1-S ij| 
1 2---S i GeJl 
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[03] 

(a) 
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26 26 



mi o] 



S^ZZA V/YSA 



l04:SiX=^9 r 
107 



26 26 




- -103:Sizi U.-S'^t 
-102:Sigfc 



SiH 4 PH 3 
I GeH 4 I B 2 H 6 



o 



F^-A(##) 5F003 APOO BF02 BF06 BG06 BM01 
BP31 

5F045 AA06 AB01 AB02 AC01 AD11 
AD12 AE13 AF03 BB12 BB19 
DA52 EB13 EB14 EK07 EN04 
HA22 
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